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(57)Abstract: 

PROBLEM TO BE SOLVED: To heighten efficiency of 
humidification and the dew point in a humidifier 
integrated with a solid high polymer electrolyte fuel cell. 
SOLUTION: A humidifying plate constituting the 
humidifier integrated with a cell is constituted by 
pinching a humidifying film by a separator 4A prepared 
with a circulating groove of reaction gas and the other 
separator prepared with a circulating groove of 
humidifying water. Here, projections 21 opposing to the 
flow of the reaction gas are arranged to the bottom of 
the meandering gas circulating groove 10 formed by 
dividing the inside of the separator 4A by ribs 17, thus 
the reaction gas is flowed as turbulent flow. 
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[ff#ili] ftmzfc&1i*%LMm&ffi?Ltz&i <D-fe/< 

\z& y *aaR£»i#u »oa*»a»izeM&-r-&jiDa 

?IIIW8ttHUflUiIl:&^r. »i©-b/<U— 
[»**2] rtElz&i£#xffia;**B*fcJSi Q-tr/< 

i^«ty *a aaa s l , mm^mm \ z &&-t <s> ana 

^«BICH«»«»«»a»lzJsi,*-c\ m<D*/<is- 
W&JIUnaS. 

[0001] 

ftKBttfTOfclzftby. t*lz*«»xai|z-{*iztt* 
a**iSSJS**xADSffl<o*na»(D«|jfiiz|H-r4, 

[000 2] 

[«6*a>a«f] @»s»TK»ss^**«ai (pef 

C : Polymer Electrolyte Fuel Cell) 14. SffKlzX 
SffStlztHIT-fcfto BttB^WSKR 1 OBffllz. ^ 

*x-?ti«a2<t*a«:3*iaaL. s^izc*^^ « 
Bizsit^f xffl<7>*'xataai 5 2 »<D-tr/* u— 

/)W$*iri^ 0 -fe/<U— £ 4<D*fffi|Zl4?ft£P 

Tkstaai 6 tmz. t>*ixn y . #*ptK£ aw-c t iz* y 
**zff5*»*«*s*L. -saaciz«i*$tL4 0 

[0003] ■M«H L tlRRBim»d)KX^ 

isskk^ ***^/*£aa«»izfcL^rai^^> 
*su i*a^t«Rii eauittttfzflttw- -szt 

iZctor. *t^«»1SttaW»6*i*Ci:iaSP*. Z(Dfc 
B«a»^«»Re«»«56lZ*5L^TttSit* - XS 

[0004] B6fi. -b;Ufc-»fcLTfflL^4*SC«)jD 



BB^ttBttOttaka^Atfltanirfft'^WWBBT 
fcfto Hlz^t>4xftctai=* *»0S*Rtt. SF6**XSa 

at*-fr***xgiEaim os«^fc¥Stt<Dt/^-$4 
At, ^Da7Ksa;i5$it^^Da7K/ : aa/ : «9 ^a^y-r^ti 

s^lt, *aa« 7 cti:*y«*s*t 
ti^ B *Da*aEa«9iztitiss*Lfciraa*(*. s**s 
&&tfiz*aaH7 *aaLT**x3Raaii oizau 
JfxstaBi o*sStLSSnB*"x$aaaf -&zt 
^>o anasi*. *aDaffi*i«*fci*a»«8taLT« 

JifcSfu Hi:<B5<z>ri:#*-tr;u*iB*fcl*ttttB 
[0 0 0 5] -«lz, B{*X$^XftXfiKftX%lz£ 

L^ri**;uaKtHfia(oaitT?jEJtrfxa>j!iDa^frfe 
tu floasizte-t ;uss t n«sa>a«(oa**<a b ti 
*o 35t^B*a)*Da**xs»*iz(* % ioaBa>jKje#x 
t*Da*t<D»«iBSi*<*#t^a<fc< , *fc»«»Ma) 
fii^Scfci^ sj*#x*<*Da*iz<feytoi»$4x^ 
-rc^ajDaatt**'*-*. L^<ot, *oa»i*;z*i6 

[0006] 0 7i*, a»B<D»Dafi*a»Lr«fiic* 

4x«toa*0> (n-1) , n, (n + 1) SgtDAoaiS 

^>a««jB*^-r»»BfBB-cfcs. n*ga>ftDa& 

I*. * 4 A*, »»^« (n-1) «g<Dftaa 

ffi<0-fe/<U— * 4 B|Z % tf;t/^-^4B^ WtSf 
ft (n+1) *B(D*naSO)-b^<Lx— * 4 AlZftLTlfl 
2f&**lTl>-5 0 Lfetf-Dt, -tr/^L/— £ 4 A<D#X9fc 
a«1 0*aE*LftSC6#Xli, tt»t«>t^U-$4B 

otta^staiR 9 izttj&$tifcaoa*iZc»: y ma, ma 
s*t*tf**y -eft < , w»-r*»nafio>-b/<u— * 4 b 
^&a>e#«iz«toTt,»DfflS*L«^t t js*o 
[0007] aoattizffli\&;hTi*4#xaEa 
?si omfct/<i/- $ 4 Acoffimmv. ( a > 14* 

aaBCfflcfcy^fc^BB. (b) 14 (a) IZ^LtrA 
StS(D©To£l21T*£>£ 0 (a) IzJ^ftft^lz, -tr/^u— 

* 4 Aizi4tttTf **xsKaan i o^fijt$tLTfcy % 

^AD7z#-^Kl 1 *y»AS*ifcJEJt#X, M 
*tf***XI4. 'J^17, (b) l=«Lfc*TX9|«» 

1 s. fc«fei/*aaB***r-e«»Lr>5:4jiDaKi 9 
tizcfcyeB**t**'xata*i oettfTLraax, 

aSixTA'Xiaa^— ;i/Ki -f*irM 
^•a**ifc-tr;u^i:a?)*ift 0 *fxi-b/<u— $ 4 A<k 

f#b*i£><£ 51::. tfXStafll 1 0f4-fe/<U— 9 4 A<Dl£ 
^«Ba*fi»4J:3%BLT»t6ttr^*. fefc. 
(a) lza&2h4JiDa*AP-7zi ^— ;u K i 3. Ana* 

u— $ 4 Ba)iDa*3saat9^tetjsf -ssDaTko)* 
A. ttujffl-efey, **xad^— 7k— juki 5. *'xaj 
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4Ri£:tf;^ «y^iitt** - A<D*A. ^aj^co^-*- 
[0008] H9it ^a*aa«9(D««fey^fc-b/< 

a>**JtaiziBLfc»Da7KAP-7— ;uKi 3£yfio 
SEU H0)*ATSPlciELfcllDa*aiP-7— K 1 

4^tigbH^>„ ana*3saai9sa*t4»na*tt* * 
stta5RfzaLTiB**tTi^4UDaiBsaLr. ffl*rr4 
* 4 A<D#xxaati o^tmL. sittfx* 
jraa-r 4 c 1 1 ana*iz «t y a^i^-tr/ * u— s 
#;*a>flQS£ * y^ic-r^tc^ir. c 
a>»aa*Ma» q * pjtfefcey < #4cfc 5** 

[0 0 0 9] 

L* 3 £-T4BH] tt*<DB(*»*H 5 -»B 
*. T Ana L i: * S £ tlfc £ ft #X jg <t 

it **x(D»jsi**na*aa & y y «'< . #x3ta 
*a*i= t b a 1 2na*asa>m 1=1*:* £ 

1) EI 8 (b) IcflSLfcCTfc < , ioa«l=«JSS*ifcS ' 
-tr/^u— £ 4 AOtfxgKISRl oSJBSiEttlr 

C001 0] 2) *fc % #*aftfttti*B£B»XKE 

BAt»<fc4::fc*<Rniii:fl:4rt<. B9 

i=«Lfc-b/<u— $ 4 Bo>ftia*3ta*9 sfflt^Tjeia 

S*i43EBl*, 'J720t, *»i«Kt»«-C«»LT 
ftftttiaHi:. a&S&CiJiy BB£*i49fcBJ:ytt 

y, toa^coRfB^gsEBsaa-ric^tttia) 
t% a*t LTttJs**i4ana*t*Da»ta>»s»A< 

a*A^KE6*"X^0)ea»fiA<^FEL. ^OSS±I 

*u BA£S< a r«C.J:*<BB±tt4. 
[0 0 1 1] ^(7>^@*<%^bti^o Ifc^ot, fif* 



i*\ Bl*BA*»4l=l** CHbCD^SIZ^^^oaSCD 

EOz:i:*«£*tt«a>BjSiSBMLr. »B*Mtt<B 
<. Si4UWff&*L«]uiaS*atJtU Sa^"C3cS 
Lfc*«iilg*<prift*»»* «»BHB»«»*»4 c 

fcl::ft4. 

[00 12] 

^1=. **wu:i3ivci*, wffii=sis**xaiaasB^ 
fcsico-t/<u— $ t(*3®i^Da*3aa«*«xfca2 
ot/<i/»>i:*y*aaBt**L, 2na*aftaBic 
«t&^**oa*i=* y £cs*'xaa«*a*i*jRn6*x 

**Dat"*lraa«*. -B*fci*tt»«««LT*jS* 
tL*BMK5WiWKBlBHBaMttiaai=fit^r. 

a»a>JS»lzRt6*fx©a*ilz«»-r*ftjB*«iL*c 

[0 0 13] (2) m2(D-tr/<U— £l=B*&*LfcfinE 

<7>*Da*3fta«a>jssBiz^jte, «*i<*Da*a>3i*ii=5p 

fTLTE4*ifc«fi*Bjt*Cfcfc-r4. ±12 (1) CD 

crt < b 1 o>-b/< u— *osF6*"^3taaia)it wizsse 
tt^ii R*#*i*»B©»#*aar4fc«.aH* 
»t«:4 0 LfcA<ot, Ri*#xaaaa>it«*aE+L« 

x<t*<ai*$H. *aaB*aLTSje*x^t»*« 

mi tsis^xfctDeBffiB^^-rio 
t?, ttttfla>iDattftBB a t«ttiasa)B«ira. mts 

*U ■A**±*LT»a«Wl4<fil±-#-*Ctfc<p*. 

[0 0 14] ±S5C0 (2) (DCi: <m2(D-tz/<U 

— *<DUaa*aa# ! ll<Die«»=S8iB*BS.*Ltf. *Da*4: 

m 2 a>-t/< u— ^ t a>e»ffia*^*"r 4o>-eB 2 

*0>aJtA<±#-r4C4:t35:« o S!»®<D 

aoa«*BaLT«ia-r«^Da»a)it'&i=«. »«f 4 
»na«^^a>ej»s*<i8>:-r4<7>T?. stt^a>a*A< 
±*L. ■A4<±#LT*ia«W3ft f ffiI±-r*CJfct<i: 
4 0 $^I^CCD^e$^Da*0^|-¥trLTSE-r4C 
fct-TtLtf. »Da*3lE»<Dffi«*</hS<«:y % vXfA 
<JQl?t4Ct*<T?#4. 

[0 0 15] 

[^B^<DHj56co^s] <H)l6ffij 1 >B 1 it. *ftw<nm 
»X5^F«MKBBM*BBttiaaa>B 1 ^Hi6«>ilcfc 
It4ana«a)-b^<u— * 4 A!zB*6;Kfca"X3Ka,H<0 
»*««Ht, (a) l**ailW*»*fe«»LT<p4 

toSffifldcfcy^fciEBia, (b) i* <a) iz^LfcAgu 
0>**^(D3iE*ti=iix-r4»«s]cfeyafcKffiB-efc4. b 

aiD Q a(zi4(B)-?i^^$tuTfcy. Btt^4ttn(*«K 
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[0016] *mmm<Dffif£kms<Dvt&m<Dm!$.k<D 
\z$>z> Q vt&mon^fitmmi ocD&aw^iz&y^ 

itfffiz-h>4xxi^& 0 ccD^2iii % mi (b) \zm 
Ltz&oiz^temmzffix.Ttsy . mzhi <Djj*%im 

(hi -h2 ) ^ISS^HTt^o Cl(7)<fc5lC^fX3Sa 
D = 2 h2 w/ ( h 2 + w) 
d = 2 hi w/ (hi + w) 

(4. (d/D) 2 7b< 0. 7. 0.5. 0.3. 0.1 <Dk£* 

2.6d,3.5d,4.7d,7.6d kte& 0 Lfc*<oT„ 
Ell (a) \Z7fkLtzmffiBtf±ZZ<Dm&1&jltj:l\3&Mt 
ft*<fc5*"xail?Hl 0lz^g2 1 £BBig-f tU4, Kifc 

#x<D3K*ui#x%a;iE i o (D±^:ir^yr y aaE«<Bi= 

[OOi 9] *fc, CO<fc5l^^3Sii3tl olzKS 
(hi -h2 ) <D3feB2 i SJKfit-rtttf. SJ***XI**" 

xssaan o<7>^fx3iisaxi s^^bf, 3^2 1© 
L sic *'xA<aK±»-r*a>-e. #X<DR 

#LfcttttBtf, an»*£-s»«i=«*LT«i&u 

ttAfcf#i±B*it«-r*LiiMe,3Ei^ckai3 % -r^TOD* 
^»i=J3t^ri#itAa>i|jfi[f*«ttBa>i|jSt±Bi-3T 

l*6o *fc. *"XilE*t«k*l=W*fc»*©||AttllDa 
*SSlzifilMiSi:ftoTfcy. *H!6««<^«fiE<Z)j!iDaS 

[0020] <HJfe#j2>*Ht6ffyoo@ft:s^m»K 

mmoiz'tis— ziz^ m^lZ7^;Ltzm^ commmco^k 
[0021] H3it **tem&tom*atMm<x>iz'iL> 

->4BO**tJtB-e, (a) (Unaa«J:tjJ|f-iE 

9BB. (b) 14 (a) f=«LfcB»©Jnia*a)S**i*|pi 



»*A<Rl±t4Ci:i:65. 
[0 0 1 7] ft *5, *«fifclc asivc y :7 1 7<&RfI[iRl::J; 

ys*4#x3taan oa>«*wi:-r«t. isxnam 
-< xa>*flsa:adii. 

[00 18] 
[»1] 

(1) 
(2) 

**BWH**BM"*. *3lffi#J<D«ja<D*$«l4. 31S£h 
"T^WS (h4 -h3) <Dtt»<DSSjB2 3*<ffi«$tLT 

[0022] *«u*i::fcivcii % aoa*aEa?*9*a&h 

-f3££B2 3 0*ffi|c*«LTaE*i'5<Z>'T?. -tr/^U— £4 
BA<«fcyja»Wlz«D»S+L*c:i:tft«. Ltzt^X. 

tukoAaas^flin LfcuoawcasL^ri*. »s-r-&»D 

gfi^t^l/-^ 4 BlCcfcoT-tr/^U— ^ 4 AA<iJD»* 
*U JR56**XO>a*A<±*L. ft -o-CSJt* 

xMssmt^ct^^o z<Dtz&>. *mmm 

(D«flc<z>Jraa»i=fci^ri*. 12 2 |z« Lfc* 1 CD*J60i] 

[0 0 2 3] ±E(D»1 (D*Jfi«|Zj3L^T-b/<U— $ 4 

A<D#^xaan oic»itfcS6e2 1 m2CDH3S6^j 

lZ*3lvC-fe/<U— $ 4 B<oana*aEffl*9l=Kltfc3?jl2 

2 3(4. i*-r*i*>*mmm&n'o&<Db Lx&mzhx 
^ti^ 0 1214(4, -tr/^u— ^ 4 A<D*"xaaan oizk 

ltfc^je(Dift<D*Jfi«S0«J*Lfc8frffiBT?fc4 o 0 4 

^mftmzr*f&ztitz=ftr*mm<D3z& z -\ a^«k 

b^TL^o 1214 (b) r*(4. ±a«tTa«o>5*- 
^2 i BA<i^.btir^^ 0 *feH4 (c) -eii. #r 

tttfeCD^fi2 1 CtfffijL^tlXtSV^ B4 (d) CO^^B 
2 1 DI4£ftJf£<DBft@£<j£*Tl>£ 0 ftfc, -tr/\'u-^ 

4 B(D»na*aa*9 izBut-sseiiaizfcLxTt,. 
#«a>waB»«3&<ay 5*cti*, ^^r*tft< 

[0 0 2 4] 

a Astsa ^fii ^ fcB 2 <d -tr / < u— $ i z ct y $ 
l. jaa**aaii=t*tt'r *»a*iz <k y sct**x 
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(1) Si <D*/<\s—$\zffi?Lt,Htz±tZ(Dlx.ft1i7.m. 
<=>*L£Cl£±:fcy. C4i£X*PMMM(BBM*&l::a 
[0025] (2) ~£tz. S2fl)t/<L/- $lzfiiiLe>;h 

*aaa**<H < . 8jS(DHi*jtoa8*<« & C £ t ft 

BKm&JHflMnaBfc LtM-eft*. 
[BB<Dffi4ifttft9U 

[El 1 ] ^ff«a>Hf«5^«»lCBttM««M«DaB 
omi <7>*J8«i:fclt4Jtoa«<D-fe/<L/--^l=«it5>*L 

[ia 2 ] mi a>XttMa>«jsa>ttiasa>Aoattffi«tt3lE 
a)»aio>ttffi i its l r l tzfttem 

[S3] #%^o>@i*a^«<eKBfis«4«^mftaa» 
com 2 (7)jttfi«ui=fcit**Da«a>-b/< u— $ iz«*. 

feAoa*3ft&;K0S*MJ&ia 
[04] **Wlz*-6ftDatB<D-b/<U— ^l=«^.C>*Lfc 

[05] ttXa>-ttMttB{ratt^BBKBBH«fea> 

[06] ttXa>B{*S»TOftKfiBMB«0lioa8a 

[02] 



noatta>««saawic»-r#a»BB 
(0 7) ttaaa>»iaa$aaL-caiSdtL««iaaa) 
»atta**-r»»RBB 

[0 8] tt*o>»aBo»ac«>#atta!Jteax.fe-k 

[09] a*a>jtaaaa>iiia«ojkia*9ta9i«aiL«: 

[0i o] axoajsttioinaBottiattffis^-rwttB 
[*Hia>BtW] 
4A -tr/<u— £ 

4B -fe^<U— ^ 

9 aoa*sEaia 

1 0 #xaia 

1 1 #XAD7Zt^K 
i 2 tfxtbD^— 7f-x— ;u K 
i 3 M*AP7z ;u K 

14 ^Da*tbp*7— ;u k 

i 5 #^AQ7z 7f%— ;uK 

i 6 tf*fctja-?-7n—;u K 

17 *)7 

1 8 ffxftJSM 

1 9 AaaH 

2 O U ^ 
2 i 

2 1 A. 2 1 B 

2 1 C. 2 1 D 

2 2 maAxaajsa 

2 3 



[05] 
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